NF-κB mediates early blood-brain barrier disruption in a rat model of traumatic shock.
Blood-brain barrier (BBB) disruption is associated with a large number of central nervous system and systemic disorders. The aim of the present study was to investigate the dynamic change of BBB changes during traumatic shock and resuscitation as well as the mechanisms involved. The experiments were performed on male Sprague-Dawley rats anesthetized with pentobarbital sodium. To produce traumatic shock, the rats were subjected to bilateral femoral traumatic fracture and blood withdrawal from the femoral artery to decrease mean arterial pressure (MAP) to 35 mm Hg. Hypovolemic status (at a MAP of 35 to 40 mm Hg) was sustained for 1 hour followed by fluid resuscitation with shed blood and 20 mL/kg of lactated Ringer's solution. The rats were sacrificed at 1 hour, 2 hours, or 6 hours after fluid resuscitation. Blood-brain barrier permeability studies showed that traumatic shock significantly increased brain water contents and sodium fluorescein leakage, which was aggravated by fluid resuscitation. Real-time reverse transcription-polymerase chain reaction (RT-PCR) and Western blot analyses revealed that Na-K-Cl cotransporter-1 and vascular endothelial growth factor (VEGF) expression were upregulated in cortical brain tissue of traumatic shock rats, and this change was accompanied by downregulation of occludin and claudin-5. Traumatic shock also significantly increased the protein levels of NF-κB-p65 subunit. Of note, administration of NF-κB inhibitor PDTC effectively attenuated augmentation of the above changes. Our results suggest that traumatic shock is associated with early BBB disruption, and inhibition of NF-κB may be an effective therapeutic strategy in protecting the BBB under traumatic shock conditions.